Our study may prove to be beneficial to explore the probable mechanism of hypoglycemic action exhibited by the selected plant extracts. The extracts of Lagenaria siceraria, Cynodon dactylon and Stevia rebaudiana were studied for their effects on glucose adsorption capacity, in vitro glucose diffusion, and in-vitro amylolysis kinetics. The results of the present investigation confirmed the hypoglycemic potential of the extracts of L. siceraria, C. dactylon and S. rebaudiana and might be useful in diabetic patients. 
Introduction
Diabetes mellitus is a persistent disorder and is a universal chief cause of poor health. It is highlighted by hyperglycemia along with carbohydrate, protein and fat metabolisms. It is also associated with serious complications, including neuropathy, nephropathy, retinopathy, cataract and other health disorders such as Alzheimer's disease and aging (1, 2) . At present the medicinal remedies of diabetes, along with insulin formulation(s) consist of various oral hypoglycemic namely biguanides, sulfonylureas, thiazolidines, D-phenylalanine moiety, meglitinides and inhibitors of alpha-glucosidase in addition with relevant balanced diet and moderate physical workout. However, no one can be considered as a supreme drug, because of their adverse action and occasionally reduction in action after its use on prolonged treatment (3).
Nowadays, there is an increased interest in herbal drugs and remedies because of the toxic side effects associated with various oral hypoglycemic agents used in the treatment of diabetes mellitus. It was therefore decided to study the hypoglycemic effect of extracts of some indigenous plants known for their antidiabetic activities (1) .
Lagenaria siceraria with common name; bottle-gourd, (Cucurbitaceae) is a creeper, with dumbbell pattern fruits. It is widely available throughout India and its flowering top parts and fruits are usually involved in diet as vegetables (4) . Moreover, it is used as medicine for its promoting diuresis, tonic and heart tonic properties. Also, different pharmacological activities such as antihepatotoxic, analgesic, anti-inflammatory, lipid lowering, anti-hyperglycemic, immuno-modulatory and anti-oxidant activities of the phytoplant extract of L. siceraria have already been reported (5, 6) . Moreover further studies have also been performed on its whole fruits with its seeds. However, the pharmacology of the flowering parts of L. siceraria has not been much evaluated. In various parts of the world, the said plant has also been used conventionally as a remedy for metabolic disorders (7) (8) (9) .
Cynodon dactylon belongs to family Poaceae, is a weed and has been reported to possess an array of medicinal properties such as antimicrobial, antidiabetic, antiinflammatory, antidysentery and other activities (10) . The principal components of this plant are flavonoids and sterols (11) . It has been traditionally used as an antidiabetic agent in the Ayurveda medicine. (12) .
Stevia rebaudiana Bertoni which is a seasonal sweet herb, belongs to Asteraceae, is used as a noncaloric natural sweet in tasting and found in most parts of the universe for its extreme sweetness. The plant is known to produce diterpene glycoside containing stevioside, rebaudioside, etc. Also the leaves are used as a natural low calorie sugar source as a good substitute for table sugar (13) . Nowadays, Stevia rebaudiana is commercially cultivated in various Asian countries like India, Pakistan, China, Bangla, Bhutan, Sri Lanka, and Malaysia (14) .
The plant-based remedies have already boosted in worldwide because of their assured safety and effectiveness (15) . In the forthcoming years, there will be an increased interest in the use of medicinal plants in the developing countries due to their greater safety and lesser side effect(s) as compared to synthetic drugs (16) . Thus, the current approach was considered to access the hypoglycemic activity of the selected plant extracts namely L. siceraria, C. dactylon and S. rebaudiana using suitable in vitro approaches.
Materials and Methods

Chemicals and reagents
Glucose oxidase peroxidase analysis kit was procured from Pathozyme Diagnostics Pvt, Ltd, India. The dialysis tubing (bags) (12000 MW cutoff) were acquired from Himedia Laboratories, 23 Vadhani Industrial Estate, LBS Rd, Mumbai, Maharashtra. The reagents and chemicals used during the project possessed high yield and pure AR grade.
Plant material
The plant material used in the study was collected from the surrounding region of Kasegaon village, Talukha 
Preparation of plant extracts
The leaves of S. rebaudiana (Bert.) and C. dactylon were separately extracted with heated water (70℃) using a mechanical shaking device (24 hours). It was subjected to filtration and finally freeze dried. Fruits of L. siceraria were smashed in water and the juice was prepared, filtered and freeze dried. The extracts were properly stored in air tight containers until its use.
Evaluation of in vitro model for hypoglycemic activity of phyto-extracts Effect of plant extracts on glucose diffusion One percent w/v samples of plant extracts and 20 mM strength of glucose solutions (25 mL) were dialyzed by using dialysis tubing converted into bags adjacent to 200 mL of water (double distilled) at a temperature of 37℃ using a shaker water bath. At intervals of 30, 60, 120 and 180 min the content of remaining glucose in the dialysate was assessed by employing glucose oxidase peroxidase diagnostic analysis kit. Solution without any sample extract served as control. Glucose dialysis retardation indices (GDRI) was calculated as follow (17) . Amylolysis kinetics study of selected plant extracts The plant extracts (1%), alpha amylase (0.4%) and 25 mL of 4% (w/v) starch solution were dialyzed by using dialysis tubing against 200 mL of double distilled water at 37℃ temperature (pH 7.0) in a orbital water bath equipped with shaker. At interval of 30, 60, 120 and 180 minutes, the remaining glucose concentration in the dialysate was assessed. A solution without any sample extract served control (18) .
Determination of glucose adsorption capacity Powder extracts (1% w/v) were incorporated to 25 mL solution of glucose having different strength (5, 10, 20, 50 and 100 mM). Then, the resulting liquid was homogenously shaked, thereafter incubated in an orbital shaker with shaking at 37°C (6 hours) and centrifuged (4000×g for 20 minutes). The sugar concentration in the supernatant was calculated as follow. Statistical analysis All trials were performed in three parallel ways and the resulting data were accessed using ANOVA and then compared for Tukey's significant differences. The values were considered significant at P ≤ 0.05. The graphics were represented using the Graphpad Prism 6 software.
Results
Effect of plant extracts on glucose diffusion
The results of the selected samples of phyto-extracts for glucose diffusion are shown in Table 1 . During analysis, the transport of glucose through membrane of dialysis was determined in intervals of 30 minutes for 180 minutes. The samples showed significant inhibitory action on the mobility of glucose in the surrounding solution on the membrane of dialysis, compared with control.
Effect on in vitro amylosis kinetics Table 2 shows the extent of glucose diffusion and GDRI observed by the inclusion of phyto-extracts in system of starch-α-amylase enzyme fiber. The rate of diffusion of glucose in the samples containing systems decreased with significant effect on the level of P ≤ 0.05 for each period of time compared to the positive control. In addition, the extent of glucose diffusion was zero for 60 minutes in the plant extract material.
Glucose adsorption capacity Figure 1 depicts the adsorption capacity of glucose for the extracts. The adsorption capacity of the phyto-extracts was proportional (directly) to concentration of glucose (M). Greater concentration of glucose was also adsorbed in samples with elevating glucose concentration levels. There were no significant differences among L. siceraria, C. dactylon, S. rebaudiana in the adsorption capacity.
Discussion
Diabetes mellitus is a debilitating hormone disorder in which strict glycemic control and prevention of associated complications are essential (19 The values in parentheses point out the glucose dialysis index (GDRI). Averages (n = 3) bearing the letters in depicted table exhibit significant differences compared with control at level P≤0.05 using two-way ANOVA method. The values in parentheses point out the glucose dialysis index (GDRI). Averages (n = 3) bearing the letters in depicted table exhibit significant differences compared with control at level P≤0.05 using two-way ANOVA method.
outcome of phytomaterials and its effects on retardation of absorption of glucose in the GIT (21). Higher GDRI is often associated with a greater glucose retardation exhibited by phyto-extracts. In addition, deceleration in glucose diffusion may be attributed to inhibition of an enzyme (α-amylase) by S. rebaudiana (Bert.), C. dactylon and L. siceraria, which limits the conversion of glucose from starch. Various factors can contribute to inhibition of the alpha-amylase enzyme (18) . These factors include concentration of fibers, the presence of blockers in the fibers, the coating of the starch and the alpha-amylase enzyme by the fibers present in the phyto-extracts, which reduces the availability of the starch to the alpha-amylase enzyme and the intimate adsorption of the alpha-amylase (digestive) in the fibers, which reduces the activity of amylase (18, (22) (23) (24) . The activity exhibited by the plant extract under study may be attributed to the presence of fibers in the phyto-extracts (18) .
Conclusion
The current investigation revealed hypoglycemic properties of the phyto-extracts of Lagenaria siceraria, Cynodon dactylon, Stevia rebaudiana as evaluated by different in vitro methods. The observed outcomes should be verified by accessing different in vivo techniques along with clinical trials which may credit them to use as therapeutic agents in the treatment of diabetes disorder.
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